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Dffruglqj wr edvlf prghov ri vhtxhqwldo sulydwh ydoxh dxfwlrqv ri lghqwlfdo
remhfwv/ frqvhfxwlyh sulfhv duh rq dyhudjh frqvwdqw ru ulvlqj1 Lq hpslulfdo
vwxglhv/ sulfhv duh riwhq irxqg wr ghfolqh1 Vhyhudo h{sodqdwlrqv kdyh ehhq
sxw iruzdug iru wklv ghfolqlqj sulfh dqrpdo|1 Lq wklv sdshu zh dqdo|}h gdwd
rq vhtxhqwldo Gxwfk dxfwlrqv ri urvhv iurp wkh odujhvw rzhu dxfwlrq lq wkh
zruog1 Zh qg wkdw wkhuh lv d vxevwdqwldo sulfh ghfolqh dqg vxjjhvw wkdw wkh
suhvhqfh ri d ex|hu*v rswlrq/ zkhuhe| wkh zlqqhu ri wkh uvw dxfwlrq kdv
wkh rssruwxqlw| wr ex| wkh uhpdlqlqj xqlwv dw wkh zlqqlqj sulfh/ lv d pdlq
ghwhuplqdqw ri wkh revhuyhg sulfh ghfolqh1 Zh dgydqfh rq wkh hpslulfdo
olwhudwxuh rq vhtxhqwldo dxfwlrqv e| xvlqj irupdo sdqho gdwd hvwlpdwlrq
whfkqltxhv1
Ghsduwphqw ri Hfrqrplfv/ Iuhh Xqlyhuvlw| Dpvwhugdp/ Gh Erhohoddq 4438/ 43;4 KY Dp0
vwhugdp/ Wkh Qhwkhuodqgv/ Wlqehujhq Lqvwlwxwh dqg FHSU> jmygehujC{v7doo1qo
|Ghsduwphqw ri Hfrqrplfv/ Wloexuj Xqlyhuvlw|/ FhqwHU iru Hfrqrplf Uhvhdufk/ S1R1 Er{
<3486/ 8333 OH Wloexuj/ Wkh Qhwkhuodqgv dqg FHSU> ydqrxuvCnxe1qo
}Hfrqrplf dqg Vrfldo Lqvwlwxwh/ Iuhh Xqlyhuvlw| Dpvwhugdp/ Gh Erhohoddq 4438/
43;4 KY Dpvwhugdp/ Wkh Qhwkhuodqgv> psudgkdqChfrq1yx1qo
Nh|zrugv= Vhtxhqwldo dxfwlrqv/ ghfolqlqj sulfhv/ ex|hu*v rswlrq1
MHO frgh= G771
Wkdqnv wr wkh Ddovphhu Iorzhu Dxfwlrq iru wkh xvh ri wkhlu gdwd/ wkhlu khosixo vxjjhvwlrqv dqg
wkhlu qdqfldo vxssruw1 Dovr wkdqnv wr Ruoh| Dvkhqihowhu/ Pdduwhq Fruqhw/ Ylfwru Jlqvexujk/
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i _i?i
qW ' q  q3
6?@**)c |i h@?_L4 @h@M*i 0c U@T|hit |i hi4@??} @h@|L? ? Rc @?_ t
@tt4i_ |L Mi _i?|U@**) @?_ ?_iTi?_i?|*) _t|hM|i_ @UhLtt  @?_ 
) @?@*L}) |L |i  i_igiU| T@?i*_@|@ 4L_i*c |i qW ULiUi?|t U@? Mi
it|4@|i_ M) Lh_?@h) *i@t| t^@hit Ew5 hL|?it 5TiUU@**)c |i  i_ igiU|t
S
@hi hi4Li_ M) it|4@|?} |i 4L_i* E M) w5 | @h@M*it |@| @hi 4i@thi_
? _i@|L? uhL4 |ih @ih@}i Lih  ' c    c a wL|t |@| @hi tL*_ ? L?i hL?_
_L ?L| UL?|hM|i |L |i it|4@|L? t?Ui ? |@| U@ti |i ThUi *L} Rc i^@*t |i
@ih@}i Lu *L} Rc L|i |@| | |t it|4@|L? @TThL@Uc |i igiU|t Lu LMtihi_
U@h@U|iht|Ut *!i |Lti i @4?i_ ? |i ThiLt tMtiU|L? @hi @MtLhMi_ ?|L
|i  i_ igiU| @?_ @hi UL?ti^i?|*) ?L| it|4@|i_ @*L?} | |i qW ULiUi?|t
? @*|ih?@|i 4i|L_ |L i*4?@|i |i  i_ igiU| uhL4 |i 4L_i* t |L
|@!i ht| _gihi?Uit Lu E uLh T@ht Lu UL?tiU|i hL?_t W? |t U@tic |i
ThUi U@?}i uhL4 L?i |h@?t@U|L? |L |i tMti^i?| t _hiU|*) i?|ihi_ @t |i










At it|4@|L? @TThL@U _Lit ?L| 4TLti @ ThLh |@| |i  i_ igiU| t |i
t@4i ? @** hL?_t |? |i ti^i?|@* @U|L? Lu @ *L| ? @_@?|@}i Lu |t
t |@| _@|@ L? @U|L?t |@| @hi ?ti_ ? t@) f hL?_t _L ?L| T*@) @ hL*i
? |i it|4@|L? Lu |i ThUi U@?}it ? hL?_t  : f Ai i^@|L?t E2 U@?
Mi it|4@|i_ _hiU|*) M) w5 Ai it|4@|i_ ULiUi?| t t4T*) |i @ih@}i
LMtihi_ *L} ThUi _iU*?i
L| it|4@|L? @TThL@Uit L?*) ti ?uLh4@|L? L? |h@?t@U|L?t |? @
ti^i?|@* @U|L? |L it|4@|i |i igiU| Lu |i h@?! ?4Mih L? |i ThUi Ai
hit*|?} it|4@|it @hi ?L| @giU|i_ M) |i TLttM*i M@tit 4i?|L?i_ @| |i Mi
}???} Lu |i tMtiU|L?
Wu |i tTiUU@|L? Lu |i 4L_i* i^@|L? E t ULhhiU| |i? |i qW it|4@|it
LM|@?i_ | ML| @TThL@Uit @hi @t)4T|L|U@**) |i t@4i W? u@U|c |i) @hi
@*@)t i @U|*) |i t@4i uLh qW
2
 LhiLihc u a _Lit ?L| _iTi?_ L?  |i? |i)
@hi ii? i @U|*) |i t@4i uLh @** qW Etii TTi?_ Wc U UL?|@?t @ _i|@*i_
UL4T@htL? Lu |i |L it|4@|L? @TThL@Uit W? }i?ih@*c |i it|4@|it M@ti_ L?
|i  i_ igiU| @TThL@U @hi 4Lhi iUi?| |@? |Lti M@ti_ L? ht| _gihi?U?}
Wu |i ti|t Lu qW it|4@|it _gih tMt|@?|@**) |i? |t t}}it|t |@| |i
4L_i* t 4ttTiUi_ W? hi@*|)c |i ThUi 4@) Mi @giU|i_ M) |i ?|ih@U|L?
Mi|ii? |i  i_ igiU| @?_ |i h@?! ?4Mih Lu |i |h@?t@U|L? At 4i@?t
|@| ?LMtihi_ *L|tTiUU _i|ih4?@?|t Lu |i ThUi *ii* @*tL @giU| |i @4L?|
Lu ThUi U@?}i |? |i @U|L? Lu |i *L| W? |@| U@tic @U|L?t | 4@?)
hL?_t 4@) @*tL @i @ _gihi?| T@||ih? Lu ThUi U@?}it |@? @U|L?t |@| @hi
?ti_ ? @ ui hL?_tH
;Wkh xqrevhuyhg orw0vshflf sulfh ghwhuplqdqwv pd| dovr kdyh d glhuhqw hhfw rq wkh sulfh
.
6Lh ML| @TThL@Uitc |i it|4@|i_ ULiUi?|t @hi }i? ? A@M*i  L|i |@|
|i hit*|t LM|@?i_ | ht| _gihi?Uit @hi ? u@U| M@ti_ L? tiT@h@|i it|4@|L?t
uLh i@U qW c ihi@t |i  i_ igiU| @TThL@U it|4@|it @** ULiUi?|t |L}i|ih
Ai i4ThU@* @?@*)tt ThL_it ih) t|hL?} i_i?Ui uLh _iU*??} ThUit |?
|i ti^i?|@* @U|L? Ai TL?| it|4@|i uLh |i ht| ThUi U@?}i qW
2
t i @U|*)
|i t@4i ?_ih |i |L @TThL@Uit E22 TihUi?| 6Lh |i tMti^i?| hL?_tc
|i  i_ igiU| @TThL@U }i?ih@**) Thi_U|t *itt _iUhi@t?} ThUit |@? |i ht|
_gihi?Uit @TThL@U `| |i  i_ igiU| @TThL@Uc |i ThUi U@?}i MiUL4it
?t}?U@?| @u|ih |i D| hL?_ `| ht| _gihi?Uitc |i *@h}it| ThUi _iU*?i t
LMtihi_ uhL4 |i h_ |L |i e| hL?_ E2H TihUi?| u|ih |@| |i ThUi _iU*?it
tL4i@| *itt W? TTi?_  i tL |@| |i _gihi?Ui Mi|ii? |i |L ti|t
Lu it|4@|it t}}it|t |@| |i ThUi _iU*?i Tih hL?_ t t4@**ih ? *L|t |@| @hi
@U|L?i_ ? @ t4@** ?4Mih Lu hL?_t ì hi|h? |L |t ? |i ?i | tMtiU|L?
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  Bi?ih@* AiLh) Lu U|L?t @?_ __?}c
,UL?L4i|hU@c Dfc fHb22
*}hL4c  @?_ + ìMih EbH2M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Figure 5. Distribution of the price of roses
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Table 1 Estimation results log price per flower with and without transaction order as regressor
(t-values in parentheses)a)
coefficient t-value coefficient t-value
Tuesday -0.073 (-7.46) -0.074 (-7.57)
Wednesday -0.088 (-8.72) -0.088 (-8.73)
Thursday -0.118 (-11.01) -0.118 (-11.05)
Friday -0.032 (-3.23) -0.033 (-3.37)
Low quality -0.270 (-21.24) -0.268 (-21.09)
Lot size (excluded category: 1 unit)
2 units 0.105 (6.82) 0.103 (6.64)
3 units 0.110 (7.18) 0.104 (6.66)
4 units 0.090 (5.76) 0.079 (4.99)
5 units 0.095 (5.88) 0.081 (4.90)
6 units 0.090 (5.68) 0.073 (4.44)
7 units 0.061 (3.57) 0.041 (2.32)
8 units 0.101 (5.74) 0.076 (4.18)
9 units 0.049 (2.92) 0.021 (1.19)
10 units 0.070 (3.71) 0.040 (2.01)
Number of flowers (items) per unit (excluded category: 80 flowers)
100 -0.076 (-5.82) -0.075 (-5.75)
120 -0.065 (-4.73) -0.064 (-4.65)
140 -0.195 (-11.55) -0.193 (-11.45)
Length of flower ( excluded category: 50 cm)
60 cm 0.157 (12.62) 0.155 (12.45)
70 cm 0.317 (25.58) 0.311 (25.13)
80 cm 0.440 (32.98) 0.434 (32.47)
90 cm 0.536 (35.94) 0.529 (35.38)







a) The estimated equations allow for fixed effects for each product code (20 in total).
Table 2 Sign of price changes by rank numbers of the transactions (% of total)
Rank numbers of  transactions
1→2 2→3 3→4 4→5 5→6 6→7 all
Decline 34 42 49 47 42 19 39
Constant 20 29 30 31 38 52 24
Increase 46 29 22 22 20 30 37
nr of observations 3777 1953 867 334 100 27 7058
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Table 3 Estimated price changes at successive transactions, by rank numbers of the transactions
(t-values in parentheses)
Rank numbers of the transactions
1→2 2→3 3→4 4→5 5→6 6→7
fixed effect approach -0.0223 -0.0200 -0.0217 -0.0170 -0.0085 -0.0057
(-14.57) (-10.00) (-7.55) (-3.78) (-1.07) (-0.37)
first differences -0.0223 -0.0261 -0.0279 -0.0268 -0.0171 -0.0066
(-15.37) (-16.59) (-12.08) (-7.86) (-3.39) (-0.54)
Table 4 Price changes for lots of two and three units
price change (%)




1 round (2 units) 940
2 rounds (1 and 1 unit) 405 -3.57
price change (%)




1 round (3 units) 463
2 rounds (1 and 2 units) 267 -4.38
2 rounds (2 and 1 unit) 241 -2.52
3 rounds (3 times 1 unit) 128 -0.73 -2.18
Table 5 Price decline by number of remaining units (t-values in parentheses)
price decline
nr of units left
before sale
first to second second to third
2 -0.0357 (-7.45) -0.0266 (-5.49)
3 -0.0294 (-7.94) -0.0333 (-8.39)
4 -0.0235 (-6.83) -0.0234 (-6.15)
5 -0.0216 (-5.32) -0.0307 (-7.68)
6 -0.0206 (-4.87) -0.0165 (-4.70)
7 -0.0163 (-3.34) -0.0182 (-4.72)
8 -0.0064 (-1.74) -0.0269 (-5.02)
9 -0.0194 (-4.10) -0.0294 (-3.41)
10 -0.0112 (-1.84)   no observations
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Table 6 Estimation results for the effects of the rank number of the transaction and the number
of remaining units (coefficients * 100; t-values in parentheses)
     1      2      3      4
Constant -2.75 (20.3) -2.58 (16.0) -3.31 (14.4) -3.13 (11.4)
j-2      - -0.39 (2.0)      - -0.24 (1.2)
k-2      -      -  0.31 (3.0)  0.28 (2.5)
Table 7 Size of buyer by rank number of transaction (percentages, number of transactions)
size of buyer (row %)
Rank
number
         small      medium
Large
  very large     number of
transactions
1 38 17 29 15 7034
2 44 18 27 10 3777
3 45 18 27 10 1953
4 40 18 29 13 867
5 42 21 26 12 334
6 40 16 30 14 100
7 26 17 48 9 23
8 100 0 0 0 4
Total 41 18 28 13 14092




         small        middle           large    very large number of
transactions
1 51 15 25 9 2485
2 41 17 29 14 3028
3 40 18 29 13 2281
4 38 19 31 12 1843
5 38 20 29 14 1328
6 37 20 29 15 1148
7 36 19 30 15 740
8 39 19 30 12 549
9 35 22 26 17 477
10 34 19 29 17 213
total 41 18 28 13 14092
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Appendix I. Fixed effects versus first differences
First we show that if the number of transactions is the same for each lot, then the fixed
effect approach is equivalent to estimation in first differences. Suppressing the error
term, the model can be written as
where
i = indicator for lot ,
j = rank number of transaction within lot,
y = log(price per flower in round j for lot i)
Iij = 1 if j=k,
= 0 otherwise.
The fixed effects can be eliminated by rewriting this in differences from the cluster




















































.. and ( )β β β= ′1 .. J
where
( )y y yi i iJ= ′1 ...  and M I JJ J J J= − ′
1 ι ι .
The J normal equations can be written as
The estimated price change from the j th  to the (j+1)th round is defined as (   )β βj j− +1 .
The matrix MJ takes differences from the means. By subtracting the  (j+1)
th from the
j th  normal equation this mean cancels out. Hence,
The estimated price change from the j th  to the (j+1)th round is estimated by the
average log price difference from j th  to the (j+1)th round. The same estimate results
from estimating the model in first differences. Suppressing the error term, the first
difference specification for the price change from the j th  to the (j+1)th round is
where γj is defined as the price change. It follows directly that







          j = 1,…,J        i = 1,…,N (1)
   My MX= β  (2)







β           (3)









          (4)
   y yij i j j− =+( 1) γ                i=1,…,N     (5)
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In our application, the total number of rounds varies across lots. We show that
in that case the estimators with the fixed effect approach and those based on first
differences are generally not the same. Define Ji as the total number of rounds for lot i
and let J=max(J1 ,…,JN). Maintaining the same notation, the fixed effect equations

























































.. and ( )β β β= ′1 .. J
where
[ ]~I IJ Ji j= ∅ with dimension (Ji x J) and
   ( )y y yi i iJ i=
′
1 ...  and M I JJ J i
J Ji i i i
= − ′
1 ι ι .














   ,    ( )~′ = ′ ∅y yi i  and
 Nj = the number of lots which are sold in j rounds.
Lots which are sold in 1 round are excluded, since the price then equals the fixed
effect of the lot. Since all other lots are sold in at least 2 rounds, the estimated price
change when going from the first to second round is the same as before
This is identical to the estimator for the first differences approach.
The estimators of the price change when going from the second to third round
is not the same for the two approaches. For the fixed effect approach, subtracting the
third from the second normal equation yields
Rearranging terms yields
    (   )γ β βj j j= − +1   .        (6)
   My MX= β  (7)
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∑ ∑ ∑− + − + = − + −
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2 3 2 2
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    
( ) ( )β β β β β         (10)
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in which (9) can be substituted. This yields an expression for ( )32 ˆˆ ββ − .
Taking first differences yields the following estimator for the price change
when going from the second to third round,
The two estimators are clearly different if N2>0 and N3 + N4 + … >0. A similar
argument can be made for price changes in subsequent transactions.
Using (10) we can say something about how the two estimators compare. If the
average price decline from the first to second round is larger in the lots that are sold in
two rounds than in the whole sample, then the value of the fixed effect estimate of
( )32 ˆˆ ββ −  will be more negative than the value of the estimate based on first
differences.
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( )β β (12)
